BYS8505

BY.S8505
Ultra-Low PowerOmnipolar TMR Switch

Preliminary Datasheet

BYS8505 Preliminary Datasheet, Version 0.2 1



BYS8505

Table of Contents

1. General DesCription ............ccocoiiiiiiiiiii 4

2. Block Diagram, Package Dimensions, Pin Configuration, and Application Circuit...5

2.1. BLOCK DIa@rami........ccccviiiieriiiiiienieseeiesieseen s Bttt nne e nne s 5
2.2. Package DIMENSIONS .......eiverviiiiiieriisieeie sttt st sbe e r s n e sresseenneaneenesreeneenne s 5
2.3, Pint CONTIGUIALION. ....eeueitiiiieieiiiiee bttt b e b s b e r e e nnesreenesneeneenne s 6
2.4, AXIS OF SENSTIVILY .e.vveueiiriiieeieirieee s et r e b e nr e sr e n e sreeneenne s 6
2.5. APPLCAION CITCUIL. ..e.vvitiiiieieiiteeie sttt b e r e b e r e s e nnesreenesreeneenne s 6
3. Electrical Specifications ...............cocoiiiiiiiiii e 7
3.1. Absolute MaxXimum RatINES .......c.coovieiiiiiiiiiiiii ettt nne e 7
3.2, ESD RAUNES. .cutiiiiiiiiiiiie ittt 7
3.3. Recommended Operating Conditions ..........ccccverireerririerininee s 7
3.4. Electrical CharacteriStiCS ........uuiiivirririeiiiiie s nne s 8
3.5. MagneticC CRAraCteTISTICS. .. .iuveuriirieieiiriieer et sr e nreeneenne s 8
3.6. Magnetic Response Characteristics Under Different Temperatures ............ccocceovvvivvienivnieennens 9
3.7. Current Consumption Characteristics Under Different Temperatures ............cocoevervrvrreenne. 10
3.8. Magnetic Response Characteristics at Different-Supply Voltages ...........ccoceovviviienininnenn. 10
4. Recommended Reflow Profile ..., 11
S.ProtoCol.... ... 12
5.1. MAGNEtiC RESPONSE .....eviieiriiiieiiitise sttt nn s 12
5.2, OULPUL TYPEC .. 12
BTG TR 411U P PP PRPT 13
5.4, LatCh FUNCHOM ....vviiiiiiiiccei et nr e nns 13
5.5. UVLO OPETALION 1..veuviiieieiiisiie ettt et nresne e sreen e nesne e nn e ennenre e nns 14

BYS8505 Preliminary Datasheet, Version 0.2 2



BYS8505

6. Legal DISCIAIMEY ...........ooooiiiiiiiii e 16
6.1. Warranty and Liability DiSCIaimeT...........cccciiiiiiiiiiieiene e 16
6.2. ApPlication DISCIAIMET .........uiieiiiiiiie it 16
6.3. Disclaimer Regarding Changes ............cueeriiiiieninieese e 16

BYS8505 Preliminary Datasheet, Version 0.2 3



BYS8505

1. General Description

The BYS8505 is a magnetic sensor with powerful output driving capabilities and a digital output.

Thisinnovative device combines a TMR sensor with excellent analog signal processing and a

low-poweroscillator to operate at supply voltages ranging from 1 to 3.6V. The device also incorporates

power gating,a power-saving feature that turns off the digital and analog circuits by triggering a high

power-gatingsignal when the eFuse is completely loaded.

Features

Omnipolar (operating with the magnetic field of either north or south pole)
Nano power consumption ideal for battery-powered applications

Input voltage range: VDD =1-3.6 V

High sensitivity of TMR sensor

Power-gating for saving energy

Latch Function (anti-interference)

Under voltage lockout (UVLO)

1.45 x 1.45 x 0.44 mm LGA-4 package

Applications

Medical Devices

IoT and smart home devices for door/window sensors, proximity sensors

Smartwatches, fitness trackers, and other wearables

Security systems

Robotics applications

Consumer Electronics: smartphones, tablets, laptops etes
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2. Block Diagram, Package Dimensions, Pin Configuration, and Application
Circuit
2.1. Block Diagram
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Figure 1. Block Diagram
2.2. Package Dimensions
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Figure 2. Package Dimension
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2.3. Pin Configuration

Pin No. Name I/O Type Description
1 LATCH 10 Latch function
2 VDD PWR Power Supply Input
3 OouT 10 Output
4 VSS PWR Ground

2.4. Axis of Sensitivity

2.5. Application Circuit

Floating or GND
or GPIO

PIN 3

PIN 2

Figure 3. Axis of Sensitivity

—— |LATCH vSs[]

VDD ouUT[}——-

Figure'4. Application Circuit
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3. Electrical Specifications

3.1. Absolute Maximum Ratings

MIN MAX UNIT
Power Supply Voltage -0.3 3.6 V
Output Voltage -0.3 Vpp+ 0.3 V
Output Current 15 mA
Junction Temperature 125 °C
Storage Temperature -65 150 °C
3.2. ESD Ratings
Symbol Parameter Description Value | Unit
Human Body Model (HBM), ANSI/ESDA/JEDEC
+4000 \%
JS-001
VESD |Electrostatic Discharge
Charge-Device Model (CDM), JEDEC Specification
+500 \%
& JEDEC JS-002
3.3. Recommended Operating Conditions
Symbol Parameter Min. Typ. Max. Unit
Vop Power Supply Voltage 1 1.5 3.6 A%
Vo Output Voltage 0 Vbp A%
Io Output Current 15 mA
Ta Operating Ambient Temperature -40 125 °C
BYS8505 Preliminary Datasheet, Version 0.2 7
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3.4. Electrical Characteristics

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ron  |PMOS Output Impedance 5 10 Q
Ippek) |Peak Current (active time) 200 LA
Peak Current (output transition) Vpp = 3.6V 7 mA
Ippst) |Power up Current Consumption 60 100 LA
tactive |Active Time Period 35 us
fs  |Frequency of Magnetic Sampling 0.5 1 2 Hz
Temperature Drift of Sampling -40 - 125°C -50 50 %
Sensitivity of VDD 1-3.6V -20 20 %
Ts |Period of Magnetic Sampling 1000 ms
Per  |Power Gating Time Start from UVLO 1 3 ms
Vop=1V 10
Ippave) |[Average Current Consumption Vop=1.5V 11 nA
Vop=3.6V 20
UVLO, Rising Vpp 0.856 0.945 1.0 A%
UVLO, Falling Vpp 0.796 0.868 0.919 v
UVLO, Hysteresis 60 77 92 mV
Vou [High Level Output Voltage Iour=15mA 0.91 3.55 v
VoL |Low Level Output Voltage Tout=50uA 0.2 v
Vi |Latch Pin Input Low Voltage VDD x 03| V
Vi |Latch Pin Input High Voltage VDD x 0.6 VDD v
Note: These values are based on simulation, not measurement.
3.5. Magnetic Characteristics
Symbol Parameter Min. Typ. Max. Unit
Bor  |Magnetic Threshold Operate Point 7 10 Gauss
Bre Magnetic Threshold Release Point 2 Gauss
Buys |Magnetic Hysteresis: |Bop-Brp| 3 4 4 Gauss
This magnetic characteristic needs to be trimmed at the final test.
BYS8505 Preliminary Datasheet, Version 0.2 8
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3.6. Magnetic Response Characteristics Under Different Temperatures

Vpp = 1.5V BOP/BRP under different temperatures
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Figure 5. BOP/BRP at different temperatures, Vpp = 1.5V
Vpp = 3.6V BOP/BRP under different temperatures
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Figure 6. BOP/BRP at different temperatures, Vpp = 3.6V
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3.7. Current Consumption Characteristics Under Different Temperatures
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Figure 7. Current consumption at different temperatures, Vpp =1 - 3.6V
3.8. Magnetic Response Characteristics at Different Supply Voltages
Temp = 25degC BOP/BRP under different Vj,
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Figure 8. BOP/BRPat Vpp =1 - 3.6V, T=25°C
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4. Recommended Reflow Profile

Based on the IPC/JEDEC joint industry standard, J-STD-020D-01, below is the temperature profile for

moisture sensitivity characterization that is recommended.

temperature
t,=20—-40s
— ‘4—
T, =260°C 3y
Max. Ramp Up Rate = 3°C/s ramp-up critical zone
Max. Ramp Down Rate = 6°C/s TLtoTp
TL =2160C ................
200°C
v
Tsmax
150°C
v preheat
TSmin P v ramp-down
t. = 60 — 180s
25°C
- tysec to peak . time
= 8 minutes max.
Figure 9. Suggested reflow profile
Notes:

e Number of allowed reflow cycles: 3.

e Pb-free assembly data on base of SnAg3.8Cu0.7 (SAC)

e Tolerance for peak profile temperature (Tp) is defined as a supplier minimum and a user maximum.

This document does not contain any express or implied representations or warranties by iSentek. Any

applications, test results, analyses, or assessments described here are for illustrative purposes only.

iSentek does not guarantee that these applications are suitable for specific uses, or that the information,

test results, analyses, or assessments are reliable without further testing or modification by the customer.
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5. Protocol

5.1. Magnetic Response

When the magnetic field is present, the output will be low. Conversely, removing the magnetic field will

result in a high output due to its high drive capacity.

Vout A
OUT=high
Y A A Y
BOP BRP BRP BOP
OUT=Low
- £
North Sourth

Figure 10. Magnetic Response

5.2. Output Type

The device has a push-pull CMOS output that can drive a high current output.

15mA

Output
control Output

Figure 11. Output Type
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5.3. Timing

Power Gating is a function for saving power consumption. It enables when UVLO ends, and the time

interval is Pgr.

VDD
i Ts Tlactiv.e
H - > ] o> "
IDDPK) ceeecnccmenen _i ,,,,, b H
IDD :
IDD(ET) eesenecccnanan ;
Ipojave)
1 Por
UVLO

Figure 12. Normal Operation

5.4. Latch Function

BYS8505 is a highly advanced and precision-engineered magnetic sensor designed to deliver accurate
anddependable magnetic field detection across a wide range of applications. This datasheet section
providesa comprehensive overview of the Latch Pin function, a critical feature of the TMR Magnetic
Switch 8505,enabling users to exercise precise control over the sensor's output stability. The BYS8505 is
equipped with a Latch Pin, a versatile feature that allows usets to govern the output stateof the sensor.
When the Latch Pin is enabled (transitioning from Low to High), the sensor's outputbecomes fixed,

ensuring it remains unaffected by any changes in the external magnetic field.
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Figure 13. Latch Pin Operation

The Latch Pin function operates as follows:

e Latch Pin Control:
The Latch Pin can be manipulated through a General-Purpose Input/Output (GPIO) signal, giving users
complete control over when to enable or disable output locking.

e  Output Locking:
When the Latch Pin transitions from Low to High, the sensor locks its output state to its current value.
The locked output remains unaffected by further changes in the magnetic field, providing a stable and
reliable reading.

¢  Output Reversion:
To restore the sensor's output to its dynamic state, responsive to changes in the magnetic field, simply

disable the Latch Pin by transitioning it from High to Low.

5.5. UVLO Operation

The UVLO function is a crucial feature of the BYS8505, designed to ensure the reliable operation of

thedevice even under challenging voltage conditions. UVLO is a power management feature that

£ |
Sdrvgudias
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the device from erratic behavior and potential damage due to low supply voltage.

The UVLO function monitors the input voltage and prevents the device from operating when the supply
voltage falls below a predefined threshold (Rising Vpp)

When the supply voltage (Vpp) falls below the UVLO threshold (Falling Vpp), the BYS8505 goes into
alow-power mode and ceases its normal operation. The UVLO function is enabled once the supply
voltageis restored above the UVLO threshold, facilitating a controlled restart of the device.

Magnetic flux
density

A

o
Brps

 J

Bren .
BopN Time

Voltage A

VDD

ouT [\

Figures13. UVLO Operation
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The UVLO function provides the following benefits:

— Protection: It prevents the BYS8505 from operating when the supply voltage is insufficient
to

ensure reliable and accurate sensor functionality.

— Low-Power Mode: During UVLO, the device enters a low-power mode to minimize power
consumption, ensuring efficient use of power resources.

— Restoration: The device will automatically resume normal operation when the supply voltage

rises above the UVLO threshold, without the need for manual intervention.
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6. Legal Disclaimer

6.1. Warranty and Liability Disclaimer

iSentek Inc. guarantees the information in this datasheet. It is assumed that the specification is
accurate and reliable. However, iSentek Inc. makes no warranties or claims regarding the accuracy or
completeness of this information and takes no responsibility for the use of the information, nor does it
convey any license under its patent rights or the rights of third parties.

iSentek Inc. shall not be liable for any consequential, incidental, indirect, or punitive damages
(including, but not limited to, profit loss, business interruption, and further expenses related to the

removal, replacement, or rework of any produgts).
6.2. Application Disclaimer
iSentek's products are unsuitable for life-critical and safety-critical applications. For the use of its

products in such applications, iSentek disclaims all liability. The customer agrees to indemnify and hold

iSentek harmless from and against all liabilities and losses.
6.3. Disclaimer Regarding Changes

iSentek reserves the right to modify the contents of this datasheet, including specifications and
descriptions, at any time and without prior notice. This document supersedes all previously issued
information.
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